Results-People who worked in dry cleaning tended to consume less alcohol and cigarettes than the general population. The adjusted odds ratio (OR) associated with ever having worked in dry cleaning was 1.6 (95% confidence interval (95% CI) = 0.6 to 4.4) for all cancer types together. The strongest associations were with laryngeal (OR 2.7; 95% CI 0.6 to 10.9) and oesophageal squamous cell carcinomas (OR 3.6; 95% CI 0.5 to 27.0). For laryngeal cancer, the relative risk increased with number of years employed in the dry cleaning industry (P= 0.14. The two cases of oesophageal squamous cell carcinomas had worked in dry cleaning for only a short time. Analyses of subsites showed higher risks for supraglottic laryngeal cancer (OR 5.7; 95% CI 1.0 to 32.1) and cancer ofthe tongue (OR 2.3; 95% CI 0.4 to 12.6). Analyses ofexposure to PCE yielded similar results. Conclusions-These findings could easily be explained by chance; nevertheless, they are consistent with previous reports of excess risk of oesophageal, laryngeal, and tongue cancer, and suggest that previous studies of dry cleaners that could not control for alcohol and cigarette use may have underestimated the relative risks of such cancers.
information on lifetime job histories, cigarette use, alcohol consumption, and other potential risk factors. The probability and level of exposure to PCE were estimated from the scientific literature. Results-People who worked in dry cleaning tended to consume less alcohol and cigarettes than the general population. The adjusted odds ratio (OR) associated with ever having worked in dry cleaning was 1.6 (95% confidence interval (95% CI) = 0.6 to 4.4) for all cancer types together. The strongest associations were with laryngeal (OR 2.7; 95% CI 0.6 to 10.9) and oesophageal squamous cell carcinomas (OR 3.6; 95% CI 0.5 to 27.0). For laryngeal cancer, the relative risk increased with number of years employed in the dry cleaning industry (P= 0.14. The two cases of oesophageal squamous cell carcinomas had worked in dry cleaning for only a short time. Analyses of subsites showed higher risks for supraglottic laryngeal cancer (OR 5.7 ; 95% CI 1.0 to 32.1) and cancer ofthe tongue (OR 2.3; 95% CI 0.4 to 12.6). Analyses ofexposure to PCE yielded similar results. Conclusions-These findings could easily be explained by chance; nevertheless, they are consistent with previous reports of excess risk of oesophageal, laryngeal, and tongue cancer, and suggest that previous studies of dry cleaners that could not control for alcohol and cigarette use may have underestimated the relative risks of such cancers.
(Occup Environ Med 1997;54:692-695) Keywords: neoplasms; larynx; oral cavity; oesophageal; gastric cardia; adenocarcinoma; dry cleaning; perchloroethylene Several million people work in the dry cleaning industry worldwide. The most common solvent in current use is perchloroethylene (PCE), a known animal carcinogen. Cohort studies of dry cleaners suggest an increased risk of mortality from oesophageal cancer, and to a lesser extent, cancer of the larynx and tongue. Dry cleaning involves the use of organic solvents to clean garments and other textiles. Stoddard solvent and then carbon tetrachloride were the most common solvents used until the 1960s, when PCE came into widespread use.' The experimental findings that exposure to PCE and carbon tetrachloride can cause cancer in animals have raised the possibility that dry cleaners and others occupationally exposed to these chemicals may have increased risk of cancer.' Supporting evidence comes from two cohort studies of dry cleaners that found twofold increases in risk of oesophageal cancer.2 3 The many people worldwide working in dry cleaning, estimated at several million, make this a considerable public health question. ' We analysed detailed occupational histories from two population based case-control studies to find whether employment in the dry cleaning industry, and associated potential exposure to PCE, increased the risk of upper aerodigestive tract cancers after controlling for cigarette and alcohol use. All but one subject had worked in dry cleaning since the 1940s, making the associations with ever being exposed to PCE similar to ever working in dry cleaning. When analyses were restricted to those considered to have a high probability of being exposed, the OR for all cancers was 1.9, with most of the increase due to two exposed cases of oesophageal squamous cell carcinomas.
Materials and methods
When cumulative exposures were examined, there was no evidence of a dose-response relation for all cancers together, for cancer of the oral cavity, or for either of the histological types of oesophageal cancer. For laryngeal cancer, the ORs for those exposed for 1-29 and . 30 ppm-years were 2.0 and 2.5 respectively (trend test P = 0.30). Cumulative exposure analyses restricted to those considered to have a high probability of being exposed yielded no evidence of a dose-response effect for any cancer type, although the number of subjects was extremely small (not shown). In analyses in which proxy interviews were excluded, the ORs changed little. Notable in these data is the confounding of the association with dry cleaning by alcohol consumption, and to a lesser extent, cigarette use. For example, for oesophageal squamous cell carcinomas, the crude OR for ever being exposed to PCE was 1.7 (95% CI 0.2 to 8.5), whereas the alcohol adjusted OR was 3.3 ( 95% CI 0.3 to 18.8). This is explained by the finding that 25.4% of controls who had never worked in dry cleaning reported drinking seven or more drinks per week, compared with 12.5% (one of eight) controls who had worked in dry cleaning. The median drinks per week were 2.1 for controls who had never worked in dry cleaning, and 0.7 for controls who had (P=0. 12). The median number of pack-years for the groups were 15.0 for those without a history of working in dry cleaning, and 5.0 for those who had (P=0.32).
Discussion
The main limitation of this study is In summary, the slight increases in risk we found could easily be explained by chance; nevertheless, they are consistent with previous reports of excess risks of oesophageal, laryngeal, and tongue cancer, and suggest that previous studies of dry cleaners that could not control for alcohol and cigarette use may have underestimated the relative risks of such cancers.
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